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Power Generation 

Thermal & Renewables 
 

Low & No-Carbon Energy 

Solutions 

 

Renewables 

Efficiency Improvements 

Carbon capture & Storage 

Transport 

 
Faster, Cleaner and less 

congestion 

 

High-speed Rail 

Light Rail 

Urban Tramways 

Grid 

 
Smarter, more Reliable, more 

Flexible Power Transmission  

 

Renewable Integration 

Advanced Network Management 

‘Evergreen’ Smart Grid Strategy 

Alstom Group 
Clean Energy and Transport Solutions 
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Centralised fuel production,
power and storage

Energy will become Smart 

© OECD/IEA 

2012  

A sustainable energy system is a smarter,  

more unified and integrated energy system 

Centralised fuel production,
power and storage

Renewable energy resources

EV

Co-generation

Smart energy
system control

Distributed
energy resources

Surplus heat

H  vehicle2
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Evolution in Grid Control Architectures 

Alstom Grid is strong 

technology leader in 

Grid Control with 

eterra 3.0 & DS Agile 

On-Line Stability 

& Digital SS 

Renewable 

Connection 

Demand  

Response 

SmartCity 

Integration 

* 
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Different drivers on geographies 

+ - Maturity 

* 

* 

* 

*Renewable excluding Hydro 
* 

* 

* 

* 

* 



6  ALSTOM © 2010 Confidential 

The New System Flexibility Challenge 
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15-25% 

Flexible  

Demand & Storage 5-10% 

20-25% fenix
‘… a step towards the future of 

electricity networks’

fenix
‘… a step towards the future of 

electricity networks’
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Putting prosumers at the center of their energy strategy 

− My choice to differ some of my energy usages 
− My choice to share my energy data / utilization patterns 
− My choice regarding renewable mix with same reliability of 

supply 
− My arbitration against energy peak prices and emergency grid 

services 
− My choice on which transportation to use (Fuel/electrical) 

New IT Connection & real-time interactions 

Step Change : Prosumers 
turning to active energy managers 
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Where is SmartGrid in the Hype Cycle ? 
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Internet DSOs 

EV 

Transmission/Wholesale 
Control Rooms 
(EMS-MMS-OSS-AMS-GMS) 

TSOs & Market 
Operators 

Aggregators 
(Generation, Load) 

Distribution/Retail 
Control Rooms 
(IDMS, DRMS, MDMS) 

Cities 

Neighborhoods 

Metering 
Concentrator / AMI  

Residential 

T EHV 
SAS 

Storage 
Commercial & 

Industrials 

Secondary D 
SAS 

Sub T / Primary D 
SAS 

Gencos 

Grid  
Automation 

Asset 
Automation & 
Controls 

New end to end layered architecture 
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Different drivers on geographies 

+ - Maturity 

* 

* 

* 

*Renewable excluding Hydro 
* 

* 
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Control room IT 

Digital substations 

Power electronics 

2011 

Smart Dispatch 

Renewable Management 

iDMS/Demand Response /Microgrid 

New Process Bus 

New Substation User Interface 

Unified Physical & Cyber Security 

Wide Area Protection & Control 

Condition Monitoring 

Advanced HVDC Automation 

Wind STATCOMs 

Integrated Solar/Battery to Grids 

2012 2013 2014 2015 

On-Line Stability 

On-Line Asset Management 

Smart Grid Innovation Roadmap 
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Exemple 1 – Alstom Psymetrix 
On Line Stability & Defense Plan 

Improve Security 

 EARLY WARNING OF 

INSTABILITY 

 SITUATIONAL 

AWARENESS 

 ISLANDING RECOVERY 

 BLACKSTART 

 SELF-HEALING GRID 

Increase Transfer 

 RELIEVE DAMPING 

CONSTRAINTS 

 STATE ESTIMATION & 

CONTINGENCY ANALYSIS 

 IDENTIFY LINE 

PARAMETERS  

System Analysis 

 POWER SYSTEM TUNING 

 PLANT COMMISSIONING 

 POST-EVENT ANALYSIS  

 IMPACT OF RENEWABLES 

 IDENTIFY DYNAMICS 

ISSUES  

PSS 

ENABLED 

PSS 

DISABLED 

P 12 
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Exemple 2 – Alstom UISOL 
On Line Stability & Defense Plan 

 Over 10 Nuclear Plan equivalent interacting into PJM Market 
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Improved integration with Control Rooms  

Consistent CIM/IEC61850 Standards 

Asset Management Models 

End to end Security architectures 

Exemple 3 – Alstom 
Digital Substation 

On-Line Stability on critical Corridors 

 Integrated Asset Management  

Strengthened Substation Security 

Digitalisation of all signals 

First end to end deliveries with Rte & FSK 

New Substation Situation Awareness 
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Exemple 4 – Alstom Grid 
Integrated Distribution Management 

Outage Time 

Reduced by 30% 

System Loss 

Reduced by 5-7% 

Storm  

Ready 

Crew Safety 

Enhanced 

Grid Reliability 

Enhanced 

Customer 

Satisfaction 

Enhanced 

Power Quality 

Enhanced 
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Shaved by 3-5% 

P 15 
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Exemple 5 – Alstom Grid – NGK - Saft 
Grid Scale Storage 

Li- Ion 
Integrated test with SAFT completed in 

July 2012 (France) 

Na-S 
Integrated test with NKG scheduled  

Dec 2012 (Japan) 



17  ALSTOM © 2010 Confidential 

Exemple 5 – Alstom Grid – Bouygues 
Virtual Energy Community Management 

Smart building 

management 
Demand response Generation 

& storage 

Transports 

Electrical vehicles 

Eco-cities / eco-districts 

Distribution Management 

Optimized usage of urban energy infrastructures 

Carbon footprint measurement 

Connecting and piloting urban energy infrastructures 

•Interconnecting all urban energy 
resources (generation & storage, 
buildings, transports, residential housing, 
etc.) into a single integrated smart city 

•Using smart grid to provide real-time 
monitoring of specific and overall 
electricity consumption, generation and 
carbon footprint 
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Typical Energy Management Cockpit 
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19 

Pushing for convergence and  
strategic partnerships 

Worldwide 

France 

IEA, ISGAN, SGGF 

NIST, SGIP, DOE, CIMUsergroup 

CEN-CENELEC-ETSI, T&D Europe, SmartCity Platform 

Gimmelec, System@tic 

Strategic  

Customers 

Technologies for  

Grid Markets 

Technologies for  

Adjacent Markets 

http://www.intel.com/index.htm
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Smart Grid 
Sales Map 

Sales(31) 
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Dunneill Wind 
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Digital Substation 
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Cyber Security 

Energinet.dk 

Digital Substation 
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Transpower 

DERMS 

SGCC 

On-line Stability 

GAMESA 

Renewable 

Portfolio 
MSETCL 

On-line Stability 

ELIA 

Digital Substation 
SGCC 

Digital Substation 

ESKOM 

On-line Stability 

FSK 

Digital Substation 

(Nadezhda) 

MEW - Kuwait 

iDMS 

DRMS in NA  (by UISOL now ALSROM) 

8: PJM, CAISO, BPA, TVA, Viiridity, NVE, MISO, 

Portland  EU 

 DERMS 

(Grid4EU) 

Smart Grid 
Pilots, Innovation Map 

ERDF 

DERMS (Vendée) 

ERDF 

DERMS 

(NiceGrid) 

Veolia 

DERMS (Reflexe) 

GDF Suez 

EMBIX (Greenlys) 

UVSQ 

EMBIX 

(Smart Campus) 

Pilots (13) 

Issy City 

EMBIX (IssyGrid) 

BOUTGUES 

EMBIX (EPIT) 

BATTELLE 

DERMS (DOE) 

Duke Energy 

DERMS (DOE) 

RTE 

Digital Substation 

WPD 

 Distribution 

Automation  

(Falcon) 
UKPN 

 Distribution 

Automation  (FPP) 

SNCF /  

Econoving 

DERMS (Prog 

Gare) CEA 

Meshed DC 

(Winposer) 

ESB 

Smart Grid VSC 

(Green e-motion) 

ELIA 

DERMS (e-

storage) 

EU 

 DC breakers, 

WAMS 

(Twenties1) 

MEW - Kuwait 

DRMS  

MEW - Kuwait 

On-line Asset Mgt 

ELIA / ORES 

Active Network 

Management 

Energinet.dk 

DRMS 

EU 

Meshed DC 

(WP2013) 

EU 

 EMBIX 

(Cooperate) 

Smart Grid 
Early concepts Map 

Strategy, Early Concept (12) 

BOUYGUES 
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DERMS (Navy 
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Energinet.dk 
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Reflexe Demonstration 
1- Virtual Power Plants 

REFLEXE is a demonstrator Funded by 

ADEME. Its aims at validating the technical 

feasibility of a commercial virtual power CVPP 

plant and associated business model.  

 

ALSTOM Grid delivers the IT  platform to build, 

optimize, dispatch and settle the CVPP 

portfolio 

Demonstrator Located 
in Nice Area 

20 Commercial 
Buildings, 2 Industrial 

sites, 2 solar farms 

1 MW of DR 

5 MW of PV 
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NiceGrid Demonstration 
2- Micro grids 

NICEGRID is a demonstrator 

Funded by ADEME and FP7. Its 

aims at designing and testing in 

real scale a micro grid with:  

 Massive PV integration at LV  

 Islanding in extreme situations 

 And Demand Response 

 

ALSTOM Grid delivers the 

Network Energy Manager of the 

Micro Grid that is operated by the 

DSO (ERDF) 

NiceGrid 
Located in 
commune 

La 
CARROS 
(12,000 

hab)  

TOTAL 
2MWc       

residential 
PV at LV 

http://www.armines.net/index.php
http://www.rte-france.com/index.jsp
http://www.daikin.fr/
http://www.watteco.com/index.php
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• Commercial Buildings:  

160 000 m2  

• 10 000 employees 

• Residential: 2 000 houses 

• 5 000 inhabitants 

• Public buildings : Schools 

• Renewable : PV, 
cogeneration, 

• Load : residential, tertiary 
buildings, commerces 

• Storage : LI-Ion Batteries 
• Smart Street Lighting 
• EV Charging Spots,  

IssyGrid Demonstration 
3- Integrated EcoDistrict Energy Management 
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Future 
Next Generation Market Place 

ALSTOM Grid proprietary information – Do not Disclose or copy without any prior consent 
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More and 
more complex 
operational 
issues to 
solve on the 
Grid (AC/DC) 

Need to 
Explicitly take 
into account 
models / 
physics in 
electricity 
markets 
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regulation 
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time market 
operation 

Importance of 
look-ahead 
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Need to benefit from latest IT tools 
Connecting with external Social Communities 
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Welcome in the new interoperable Smart Grid world ! 


